Rural communities in South Africa manage natural resources under conditions of resource degradation driven by unsustainable practices. This is against a backdrop of the country adopting the principle of sustainable development and putting in place policies to facilitate integrated decision making, which is pivotal to sustainable development. Sustainable development is an integrative concept with a basis in a 'whole systems approach'. There are no tools tailored to facilitate integration in community level decision making in South Africa and there is need to develop such tools. In line with the stakeholder approach, users have to be involved in the development of the tools and inform their content. The question is whether community level users are able to adequately inform such tools. The objective of this study was to assess the input of potential community level users into development of a decision support tool for improving integration in natural resource management (specifi cally agricultural land use) decision making. Stakeholder analysis was used to identify decision makers and their responsibilities and elucidate decision-making processes, criteria, context and characteristics of the tool. The main fi ndings were that (i) community agricultural land use decisions focus on addressing social and economic needs with no consideration for the environment; (ii) users visualised the tool as a set of guidelines for enabling equal consideration of social, economic and environmental factors and expected it to facilitate group decision making, communication and participation of different stakeholders in decision making. Stakeholder expectations for the tool were different. Stakeholder analysis was used to accommodate these different perspectives and reach consensus on issues. Stakeholders were able to provide integral information to developing a tool that is both acceptable to users and addresses the integration principle of sustainable development.
INTRODUCTION
In many parts of southern Africa, rural communities are responsible for managing land and other natural resources in their localities [1] [2] [3] [4] [5] , and this management is effected through various governance models. This is also the case in South Africa, where within rural parts of municipalities, communities are responsible for making decisions on the management and utilisation of natural resources in their areas. Some of these decisions include access to and utilisation of agricultural land. These decisions are made in an environment where unsustainable agricultural practices drive land degradation, in particular destruction of soil composition and structure, soil erosion and siltation of water bodies [6] [7] [8] . While community level decision makers grapple with problems related to sustainability of resource use, at national level the country has adopted the concept of sustainable development. In support of its sustainable development trajectory, South Africa has put in place legal instruments and guidelines at both national and local government level. A key legal instrument that underpins sustainable development is the National Environmental Management Act (NEMA) [9] . The Act defi nes sustainable development as 'the integration of social, economic and environmental factors in the planning, implementation and evaluation of decisions to ensure that development serves both present and future generations'. Furthermore, priority areas of intervention required to achieve sustainable development have been identifi ed, and these include 'enhancing systems for integrated planning and implementation' and 'sustaining ecosystems and using natural resources sustainably' [10] . The legal instruments and guidelines are meant to facilitate integration and thus sustainability of decisions taken.
The concept of sustainable development was coined in the 1970s and is now widely accepted. However, sustainable development is a fl uid concept and has a wide range of meanings, with different entities having their own interpretation of what sustainable development means [11, 12] . Sustainable development is an integrative concept. It calls for a convergence between the three pillars of economic development, social equity and environmental protection [12] . Sustainable development can also be interpreted in terms of consideration of signifi cant environmental, economic and social implications and interactions associated with a policy or issue [13] . Theories of sustainable development stress the need to take a 'whole systems' approach that appreciates emergent properties, complexity and interactions [14] . This paper adopts the defi nition of sustainable development used in the NEMA Act of South Africa [9] and focuses on the integrative and 'whole systems' aspects of sustainable development, specifi cally integration of social, economic and environmental factors in community natural resource management decision making. This is in the context of principle 22 of the Rio Declaration on Environment and Development: 'Indigenous people and their communities and other local communities have a vital role in environmental management and development because of their knowledge and traditional practices, and states should support and enable their effective participation in the achievement of sustainable development' [15] .
In the South African context, while NEMA provides guidance on integration at national level, the specifi c integration instrument tailored for the local government level (the lowest level of which is the municipality) is the Integrated Development Plan (IDP). The IDP, a legislative requirement, is a strategic 5-year planning tool, which is standardised across all municipalities. The tool is meant to steer and inform all planning, budgeting, management and decision making in a municipality through consideration of social, economic and environmental factors. Despite sustainable development being the country's chosen development path and the availability of national and municipal level guidelines for integration in decision making and planning, at present there are no guidelines specifi cally designed for use at community level. Community level guidelines could ensure alignment of resource use decisions with government policies of integration and sustainable development. The IDPs are the only available potential guidelines that could be used to guide decision making towards integration at local level. The IDPs are, however, not designed for community level decision making. An analysis of the IDP and the opinions of community level decision makers [16] , showed that a combination of factors, including presentation and focus make the IDP irrelevant for application to local level decision making as an integration tool. It is, however, necessary to support communities in their natural resource management in line with principle 22 of the Rio Declaration on Environment and Development [15] .
For sustainable development to be achieved, the principle of integration has to be incorporated into decision making at all levels, including natural resource utilisation decisions at community level. This is not a simple process, as observed by Schwilch et al. [17] who note that in sustainable natural resource management, a balance must be found between the three dimensions of sustainability, namely ecological, economic and socio-cultural, and their objectives and criteria, and this renders decision making highly complex. It has been noted [18] that management for sustainability is inherently more complex than management solely for maximum productivity or conservation, with more facets of the resource base to be monitored and managed and a greater range of potential impacts to be considered. The complexity and uncertainty inherent in managing for sustainability has highlighted the need to change the way in which the environment and resource using activities are managed on the basis of robust analysis and evidence. This has resulted in the development of tools to support decision making, and environmental decision support systems, for example, those described by Walker [19] and Guariso and Werthner [20] .
In the absence of appropriate tools for use at community level, and the complexity inherent in managing for sustainability, developing tools to guide and support decision making at local level could facilitate the incorporation of integration into local level natural resource management and utilisation decision making. The availability of decision support tools (DSTs) does not, however, necessarily mean that the tools will be used. It has been observed that there has been a long history of irrelevant technology in development contexts of decision support processes and tools as a result of needs being misunderstood, the diversity of goals and conditions being underestimated, and managers' inventiveness being overlooked among other factors [21] . Despite the many decision support systems developed in the fi eld of environmental management, the risk of such systems failing to meet the challenge of real-world problems is reported to be high [22] .
Involving stakeholders in decision support tool development
One of the biggest design challenges in developing successful decision support is making it relevant to users' needs and decision-making processes [21] . Development decisions risk being unrealistic or irrelevant if they do not respond directly to stakeholders' problem-specifi c concerns and related objectives [23] . It has been noted that developing DSTs needs to be compatible with the needs of the users, the capacity of the users, available information, the institutional context in which decisions are made and the technologies and skills available to the developers [19, 21] . It has been argued [22] that there is a widely recognised need to develop new support tools for decision-making in the fi eld of environmental management, with greater attention to the needs of potential users and to identifi cation of the application context.
The involvement of stakeholders, mediated through stakeholder analysis or stakeholder approaches [24] [25] [26] , is widely acknowledged as critical for success of DSTs [21, 27, 28] . Stakeholder analysis refers to a range of tools or an approach for understanding a system by identifying the key actors or stakeholders [29, 30] on the basis of their attributes, interrelationships and assessing their respective interests related to the system, issue or resource [31] . Although there is a difference in opinion over who or what stakeholders are, this paper adopts Freeman's [24] defi nition: 'stakeholders are individuals who affect or are affected by certain decisions and actions'. Good practice guidelines for involving stakeholders and/or users in the development of decision and information support tools stress the importance of understanding user needs, being clear about the purpose of the tool, and developers working collaboratively with practitioners and stakeholders [20, 28] .
Successful engagement with users during the design phase of environmental decision support system development lays the foundation for successful adoption or implementation [28] . It has been found [32, 33] that adoption of a decision support system is more likely if it focuses on accomplishing a task that a potential user is already required to do. Involvement of users' needs to be guided by clear objectives and should be aimed at adequately informing the tool under development. Critical up-front questions that need to be addressed as DSTs are being developed include: what the primary purpose of DSTs is; what issues the DSTs will address and who the end-users of the DSTs will be [34] . Using some of these questions to structure the interaction between developers of a tool and the potential users of the tool could improve the quality of information obtained from users.
Natural resource management typically deals with confl icting interests of various stakeholders since they use the same resources for different purposes [35] . It is argued that sustainable management of natural resources requires a platform that facilitates learning among stakeholders by sharing, and validating their understanding of the situation in order to reach consensus [36, 37] . Stakeholder analysis can provide such a platform. This analysis can facilitate access to information and perspectives from a wide range of sources, providing a stronger or bigger knowledge base from which to build development or natural resource management initiatives [38, 39] . The inclusive nature of the stakeholder approach could, however, be problematic. Stakeholder analysis, in being used to understand the diverse range of potentially confl icting stakeholder interests [31, 40] , could exacerbate and generate confl ict [41] . In some cases, hidden agendas or covert interests may also skew the analysis [41] .
The study question and the study area
In rural areas in South Africa and other parts of the world where communities are responsible for making natural resource utilisation decisions without guidelines to assist them towards integration and sustainable outcomes, the provision of DSTs could improve the way decisions are made. Given the importance attached to involvement of stakeholders or users in developing DSTs, would community level users be able to defi ne such tools and thus ensure their relevance? Using a case study of agricultural land use, this study assessed community input into development of a tool for guiding and supporting integrated natural resource management decision making at community level. The objectives were (i) to understand agricultural land use decision making in the context of integration and (ii) to assess relevance of inputs from community level stakeholders for defi ning a tool for improving integration in agricultural land use decision making. This study adds to the body of knowledge on the stakeholder approach and its contribution to sustainable resource management and development. The fi ndings of this study could be applied to improving community level stakeholder participation, information gathering and interpretation in DST development.
The study was conducted in Makhado Local Municipality in the Limpopo Province of South Africa. Makhado is a rural municipality in which agriculture is a key livelihood activity and a key component of the landscape. The study site is located on restitution land in wards 17, 19 and 20. In the South African context, a ward is a geopolitical subdivision of a municipality for the purposes of administration and elections. It represents the lowest administrative unit in a municipality. Restitution land is a land category, which came into being after 1994 as a result of the land restitution programme. Land restitution is a South African government programme that restores land rights to persons or communities dispossessed of these rights as a result of past discriminatory legislation and policies, which resulted in forced removals of people from their land. Under the land restitution programme, victims or descendants of those dispossessed of land are given back the land that they were dispossessed of, and this is done within the provisions of the country's constitution. Those who receive land through the restitution process are commonly referred to as 'benefi ciaries'. Benefi ciaries are responsible for managing restitution land, and they operate through Communal Property Associations (CPAs), within governance arrangements as specifi ed in the country's legislation [42] which enables a community or group (a CPA) to acquire, hold and manage property under a written constitution. CPAs are run by committees made up of elected representatives of a CPA (referred to as CPA executive committees) in terms of the legislation [42] .
Integration of social, economic and environmental factors in agricultural land use planning and management is important in Makhado municipality because land under agricultural use has to meet food and different livelihood needs of large numbers of people. Despite their crucial role in livelihoods, agricultural landscapes in Makhado are adversely affected by land degradation, in particular destruction of soil composition and structure, soil erosion and siltation of water bodies, with unsustainable agricultural practices being the main driver of these problems [8, 16] . These environmental problems compromise the capacity of these landscapes to perform the different functions that are expected of them. The lack of integration is a concern, as highlighted in the Makhado Local Municipality IDP [8] .
METHODS
Stakeholder analysis was the key method used in this study, and it involved active participative interaction with stakeholders through semi-structured interviews, stakeholder led categorisation [35] , participatory workshops and the anecdote circle [26] . In this paper, the defi nition of stakeholder put forward by Freeman [24] is used. Stakeholders can be categorised into primary and secondary stakeholders. Primary stakeholders are directly affected (positively or negatively) by proposed interventions/policies/development, whereas secondary stakeholders are those individuals/institutions who are indirectly affected by proposed interventions/policies/development [43] . The benefi t of stakeholder analysis is that it allows different stakeholders to identify and voice their interests and be part of the decision-making process in a way that promotes polyvocality and shared trust through interactive sessions where different kinds of knowledge and experiences are valued and shared, thus ensuring greater acceptability of the proposed development/policy/intervention. Including stakeholders, especially primary stakeholders in decision making and policy formulation promotes good governance, democratisation and the transparency of the decision-making processes [44] . However, stakeholder interests and values often diverge from each other and not all interests can be met at the same time and this could generate or exacerbate confl ict. Being cognisant of this, in this study stakeholder analysis was used to create room for sharing of all opinions, in other words everyone had a number of opportunities at different times and in different ways to share their opinions and expectations. Realistically not all issues could be dealt with in this study, however, the use of stakeholder analysis gave everyone the opportunity to put their issues on the table, discuss them and then interactively identify the most important and contextually relevant issues.
The primary stakeholders in this study were identifi ed as the CPA executive committees (as representatives of the institution of the CPA), traditional leaders who are part of the benefi ciary communities and members of CPAs, whereas secondary stakeholders included the representatives of institutions indirectly involved in or linked to agricultural land use decision making, namely the Makhado Local Municipality, the Department of Agriculture, several government agencies and a Non-Governmental Organisation (NGO), which was working in the area. Participative interaction with the primary and secondary stakeholders was used to gather information on the current agricultural land use decision-making processes and the characteristics and capabilities of a potential tool for integrated agricultural land use decision making. In this study, stakeholder analysis allowed different opinions and perspectives in the stakeholder body to be brought to bear on the development of a DST. This was critical especially for primary stakeholders whose livelihoods depended on the land and would thus be affected by land use decisions. Although there was no confl ict in this study, different expectations and perspectives were expressed and researchers facilitated identifi cation of priorities and making fi nal decisions on which the expectations could be met realistically in the context of the research.
Semi-structured interviews were conducted with stakeholders (both primary and secondary) to explore agricultural land use decision making by focusing on the context, criteria for decision making and integration. The interviews were conducted in October 2010. They were followed by two participatory workshops with primary stakeholders in August 2011, one was attended by the local leadership (CPA executive committee members) and the other attended by ordinary community members (CPA members) [45] . Two separate workshops were held as the research team was cognisant of how local power relations can affect the participation of some stakeholders in community initiatives as noted in several studies in southern Africa [46] [47] [48] . The workshops were designed to give CPA members an opportunity to participate freely and voice opinions without fear of retribution from those in power. The two workshops covered identical issues. The CPAs that participated in this workshop were Shimange, Mavhungeni, Munzhedzi and Manavhela. The purpose of the workshops was for stakeholders to explore and discuss the key features of a potential DST for integrated agricultural land use decision making on restitution land.
The issues covered in the workshops were informed by factors such as relevance of DSTs to users' needs and decision processes [21] , responding directly to stakeholders' problem-specifi c concerns and related objectives [23] , identifi cation of the application context of tools [18] and the need to focus on tasks that potential users are already required to do [21, 32, 33] . The concepts of integration and DSTs were explained and discussed with stakeholders at the beginning of the workshops. Each workshop was divided into fi ve information gathering sessions as follows:
a) Identifying decision makers and their responsibilities
This session was conducted in small groups of less than 10 people. Stakeholders were asked to discuss and list all the people/institutions/forums that make decisions on how land is used for agricultural purposes at community level and to state the responsibilities of the listed people or institutions. The decision makers were then ranked (through discussion and consensus) according to how important they were to decision making (whether decisions on agricultural land use could be made if the particular person/institution was not part of the process). The outputs from the small groups were further discussed in a plenary session and consensus was reached on who the decision makers were, their relative importance and the roles they played.
b) The current situation regarding integration and opportunities and constraints to integration Information on stakeholders' experiences of integration in decision making at the individual household level and at the community level was gathered using the anecdote circle method [26] . The objective was to elicit participants' experiences rather than their opinions in a narrative form. This was done in small groups of not more than 10 people and stakeholders talked about their experiences of decision making and integration. These were recorded and themes were identifi ed from the accounts of different people.
c) Identifying desirable characteristics in a tool for integrated decision making
The characteristics that stakeholders (potential users of the tool) would fi nd desirable in a tool were identifi ed through a discussion guided by the following questions:
'If you lived in an ideal world and you had everything you needed to make integrated agricultural land use decisions which met your needs:
• How would you be making those decisions?
• What structures (institutional arrangements) would be in place to enable you to make those decisions?' Stakeholders wrote their responses in the form of short phrases on cards. The responses were then displayed, and through discussion similar responses were clustered together and the themes represented by the different clusters identifi ed and recorded.
d) Capabilities of a tool for integrated agricultural land use decision making
This session was designed to elicit participants views on what a useful tool should be able to do and how it should be presented to users. A discussion guided by the following questions was held:
'For a planning and decision making tool to be useful to you what should it be able to do for you? How should it be presented?'
A process similar to that used to identify the desired characteristics as described in (c) above was used.
e) Presentation of the tool
This session sought to get the input of stakeholders on how to present the tool so that it is accessible to them and addresses their needs. A process similar to that used to identify the desired characteristics as described in (c) above was used. The decisions taken by individual benefi ciaries on what agricultural activities to carry out and how to go about these activities are infl uenced by the need to generate income, culture, availability of information and markets. Culturally, food crops such as maize and groundnuts have been planted but most of the benefi ciaries currently grow vegetables such as cabbage, beetroot and carrots as these have a ready market. Livestock such as poultry and pigs are also reared for sale. Choice of and timing of agricultural operations is in response to projected market demands. Some benefi ciaries indicated that they continue to grow crops such as maize, which their parents used to grow as this knowledge has been passed down to them. Availability of knowledge and information also infl uences individual benefi ciaries' choice of activities. Benefi ciaries who have worked on commercial farms or attended agricultural training courses have applied this knowledge and this has infl uenced choice of and management of crops.
Currently, agricultural land use decisions on restitution land are biased towards primarily meeting social and economic needs (Table 1) .
Environmental considerations have limited infl uence on land utilisation decisions. There is little evidence of integration as decisions made by both CPA executive committees and individual CPA members are meant to address specifi c social and economic needs but do not consider environmental factors.
Defi ning a tool for integrated agricultural land use decision making
A tool for integrated agricultural land use decision making was broadly visualised as a set of guidelines for facilitating the equal consideration of social, economic and environmental factors in decision making. The main features of the tool were described:
Decision makers and their responsibilities
The agricultural land use decision makers on restitution land were identifi ed and listed as community members (CPA members or benefi ciaries), members of CPA executive committees, some government departments and agencies that work with communities (Table 2) . Community members and CPA executive committees (classifi ed as primary stakeholders) had a direct role in decision making while institutions such as the Department of Agriculture (classifi ed as secondary stakeholders) that were listed as decision makers were, on further probing and discussion, found to have no role in decision making. These institutions infl uenced decision making through provision of information, which informed decisions.
CPA executive committees were ranked the most important decision makers on restitution land, followed by ordinary CPA members, with government departments such as the department of agriculture and the department of rural development in third place. A tool for integrated agricultural land use decision making would thus be targeted at CPA executive committees and CPAs. The identifi cation of decision makers and their responsibilities was conducted as part of the process of defi ning the scope of the tool and thus its relevance.
The current situation regarding integration in decision making
It was noted that consultation was an important component of integration as dialogue within and between communities was necessary for bringing different factors into decision making. The specifi c experiences relating to integration cited by participants in both workshops were:
• Consultation between communities and among individual households within communities was not routinely done before or during agricultural land use decision making. However, there were instances when there was consultation before land use decisions were made.
• There were also times when neighbouring communities consulted on land use, and the particular example given concerned plans to construct a dam that could potentially fl ood land belonging to a community downstream of the dam. • Within a community, individual households tended to focus on their own agricultural activities and did not concern themselves with what other households in their communities were doing and how activities of different households could impact on each other and on the environment.
• In instances where there was consultation within communities, the consultation was concerned with minimising confl ict between different agricultural enterprises and often involved crop and livestock farmers discussing boundaries of grazing and cropping areas and management of livestock to prevent them straying into crop lands.
Participants expressed a lack of trust within communities as a constraint to integration. This lack of trust is characterised by the fact that people do not feel that they can share information or concerns with one another. Similarly, apathy with respect to the implementation of agreed-upon decisions also constrained integration. It was noted that, at community level, if agreements were reached about what to do, there was no follow through and nothing got done. Lastly, lack of what are perceived to be successful agricultural enterprises, which would inspire sharing of experiences, were also cited as a reason for limited consultation.
Opportunities for integration were identifi ed in the fact that although rare, consultation on agricultural land use did take place both within and between communities. The consultation platforms and methods that had been used previously could be used to facilitate consultation for integration. The existence of CPA executive committees, which in principle have to consult community members before making decisions, was identifi ed as an opportunity for integration. The CPA executive committees could play a leading role in facilitating integration in agricultural land use decision making.
Identifying desirable attributes in a tool for integrated decision making
Responses to the question on how respondents would be making decisions in an ideal world where everything that was needed for making integrated decisions was available were used to defi ne desirable attributes in a tool. The responses of community leaders and community members are shown in Fig. 1 , adapted from [45] . Community leaders' responses were centred on achieving change at community level but did not focus on how this would happen, while community members' responses were concerned with the processes that would be followed to arrive at decisions in an ideal situation and what would need to be in place to support the decision processes.
Some responses of both groups were not directed to the question of how decisions would be made, but refl ected general aspirations of the community in terms of creating employment opportunities and attaining food security.
Responses of community members to the question 'If you lived in an ideal world and you had everything you need to make integrated agricultural land use decisions that meet your needs, what structures (institutional arrangements) would be in place for decision making?' mainly focused on the different institutions that should participate in and inform decision making. These responses highlighted the necessity of consultation and coordination in making integrated decisions on restitution land. Community leaders' responses were wide ranging and included factors such as availability of resources (Table 3) .
Though the purpose of the exercise and the questions were clearly explained, there were still some responses ( Fig. 1 and Table 3 ) that were not directly relevant to the questions posed and to the broad context of agricultural land use decision making. These responses do, however, highlight general community desires, for example, livelihood opportunities such as jobs. Responses such as ' consulting other farmers to share experiences' before making decisions were more directly relevant to the tool and provided insights into what users would fi nd desirable in a tool for integrated agricultural land use decision making.
Expected capabilities of a tool for integrated decision making
The discussion on the capability of a tool for integrated decision making was guided by the question: 'For a planning and decision making tool or mechanism to be useful to you what should it do for you?' A useful tool was deemed to have capabilities ranging from streamlining communication to providing credible technical information on agriculture and natural resource management as illustrated in Fig. 2 (adapted from [45] ). Stakeholder expectations were that a tool for integrated decision making should streamline communication between different stakeholders, especially between the CPAs and the various government institutions and provide guidelines to facilitate access to government departments by CPAs. The tool was also expected to speak to all stakeholders, and most importantly to the CPAs and CPA Executive Committees and make sense to and be usable by all stakeholders involved in some way in agricultural land use decision making, from farmer to government offi cial.
Funding and the lack thereof was mentioned as the key factor hampering agricultural production. As such, the participants suggested that a tool for integrated decision making could be helpful if it helped in accessing fi nding for agriculture through providing information on sources of funding and how to raise funds. Community cohesion was deemed to be central to integrated decision making, and a tool for integrated decision making was expected to facilitate creation of good relations between benefi ciaries and mentorship at community level. Related to community cohesion were expectations that the tool should facilitate practical co-learning within communities. Information was central to agricultural activities, and to be relevant to the users, the tool had to be able to provide credible technical information, both in terms of agriculture and natural resource management and in the actual use of the tool. Furthermore, the tool had to raise general awareness of relevant issues such as integrated land use planning and environmental degradation and help communities utilise their land more productively. In the discussion that preceded the identifi cation of capabilities of the tool, it was noted that it would be impossible for one tool to have numerous capabilities and it would be necessary to prioritise the capabilities. The priority capabilities were identifi ed as mentorship and giving information, followed by speaking to and giving assistance to CPAs and facilitating access to government departments.
Presentation of the tool
Participants were inclined towards a tool that was visual and could be demonstrated. The tool would also have to be presented in a local language and should not only be presented in the written format as that would make it inaccessible to illiterate users (Table 4 ) [45] .
Both community leaders and community members wanted a tool that had practical demonstrable aspects. Community members were concerned with the practical aspects of the tool, for example, language used, whereas community leaders dwelt on the structural aspects of making the tool accessible and its potential implementation, for example, suggestions to structure the tool in the form of workshops and visual media. In developing the tool, the input provided by users would have to be weighed in the context of cost, the social conditions and how conducive they were for accessing some of the media that could be used to deliver the tool and the ease with which users could access and operate some of these media. • Visual -participants mentioned that it might be useful to have a video that explains how the tool works
• Workshops -the tool should be structured around workshops as many participants viewed workshops as an ideal way for the tool to be demonstrated
• Link to existing forums -participants indicated that since there are already established forums it might be a good idea for the tool to be linked to one of the existing forums and to be used through the forum
• Accessible to the illiterate: the tool should be fashioned in such a way that the illiterate can also use it
• Explanations through visuals -the tool should incorporate visual illustrations as participants noted that when something is explained through visual depiction it is easier to understand
• Regular interactions -the tool should facilitate regular interaction between benefi ciaries
• Interactive -the tool should be something people can interact with
• Language -the tool should be presented in both English and the local languages 3.3 Signifi cance of information provided by stakeholders in the development of a tool for integrated agricultural land use decision making Relevant inputs provided by community leaders and community members (representing different interest groups and thus perspectives) were not identical. The main difference lay in the fact that community leaders emphasised the structural aspects of the tool, whereas community members were concerned with the operational aspects. Both structural and operational aspects should be considered as they impact on the capability of a tool. Stakeholder analysis emphasises accommodation and consensus seeking [49] , and in natural resources management stakeholder analysis acknowledges that power relations and disagreeing interests must be considered [50] . According to Billgren and Holmen [51] , it is important to observe how various stakeholders relate to each other and to communicate differences between stakeholders in order to create an understanding (even if not an acceptance) of different viewpoints. In this study different perspectives were presented, but not in a confl ict situation. Acceptance and accommodation were used to deal with different perspectives. The different perspectives were discussed so that they were understood by all, acknowledged and recorded and were put up for consideration in tool development which followed the workshops.
Identifying decision makers and their responsibilities
The exercise of identifying the people and/or institutions who make or infl uence decisions, the roles they play and their relative importance in decision making, helped to defi ne the users of the tool, and therefore who it should primarily be targeted at and, therefore, the scope of the tool. The decisionmaking roles of the potential users clarifi ed the context in which the tool would be used. This information is also of relevance in ensuring that a tool addresses the needs of decision makers. Addressing decision makers' needs is a key factor in the adoption of a tool, as alluded to by some studies [32, 33] , which found that adoption of an environmental decision support system is more likely if it focuses on accomplishing a task that a potential user is already required to do. In this study, stakeholder analysis was useful for clarifying stakeholder roles and thus identifying primary and secondary stakeholders. These distinctions were critical for accurate targeting of the tool as primary stakeholders would be the key users of the tool. The secondary stakeholders, although not playing a role in decision making, have an understanding of agricultural land use on restitution land and would provide relevant input into the development of a DST. Stakeholder analysis has been found to be useful for separating non-stakeholders from real stakeholders [51] and can be used to understand environmental systems by defi ning the aspects of the system under study; identifying who has a stake in those aspects of the system [25, 31] .
The current situation regarding integration and opportunities and constraints to integration
The experiences of stakeholders who participated in the workshops highlighted the prevailing situation on restitution land as being generally characterised by agricultural land use decision making at both individual household and community level, which is inward looking and does not consider the broad environment in which the community or household is situated. Describing the current situation and identifying potential opportunities and constraints for integration identifi ed the integration issues that the tool would have to address directly or indirectly. The issues include integration of different and potentially confl icting land uses within and between communities and consideration of potential environmental, social and economic impacts of any decisions taken. Consultation between and within communities emerged as a key factor in integrated decision making as it was necessary for different individuals and institutions to exchange information that was pertinent for decision making and to participate in the actual decision making. The necessity for consultation of different institutions and individuals highlighted the importance of coordination in decision making as the different role players would have to participate in decision making in an organised manner if integra-tion is to be achieved. Analysis of the current situation also identifi ed opportunities the tool could build on. These opportunities include the fact that consultation between and within communities on agricultural land use takes place intermittently. The tool could use these consultation channels to facilitate routine consultation processes when natural resource decisions are made. The session was also useful as it clarifi ed the fact that the tool would not be able to address all the existing problems, but in so-doing highlighting the areas where it could actually make a difference.
3.3.3 Identifying desirable characteristics in a tool for integrated decision making The exercise of identifying desirable characteristics in a tool was carried out in the context of ensuring relevance of the tool and its adoption. If a tool incorporates characteristics that are deemed desirable by potential users, the tool has a chance of being adopted and used. In identifying desirable characteristics in a tool, it was acknowledged that it would neither be possible nor practical for a tool to incorporate all the attributes identifi ed. Although a tool might only incorporate some of the attributes deemed desirable, its relevance would still be assured because the identifi ed characteristics would have been informed by the experiences and perceptions of potential users of the tool. Some of the participants' responses were directly relevant to the development of a tool for agricultural land use decision making, while other factors refl ected participants' concerns and their aspirations in terms of what they want to see happening on restitution land.
Capabilities of the tool
The workshops allowed the key potential users of the tool to visualise what a tool that would be useful to them should be able to do. This process was part of understanding what users expect of a tool, and this would be refl ective of their needs. Such information also provides clarity on the purpose of the tool. Compatibility with user needs and clarity about the purpose of DSTs have been cited as important factors in the success of these tools [21, 28] . In this study, the visualisation of a useful tool was infl uenced by the realities faced by informants, and some of the realities that were brought in were not relevant to a tool for integrated agricultural land use decision making but to the general issues in the community. However, most of the expected capabilities were relevant to the tool and could be incorporated into tool development. Information on the capabilities of the tool was analysed in the context of what is realistic and possible within the constraints and nuances of the local circumstances as it would not be possible to develop a tool that would have all the listed capabilities.
Presentation of the tool
Getting inputs of potential users on how the tool should be presented was meant to ensure that the tool would be structured in a way that made it accessible to the intended users and be compatible with their capacity. It has been noted that DSTs need to be compatible with the capacity of users [21] . Ease of use, or accessibility, has been found to be a key determinant of whether DSTs will be accepted [52] . It has also been pointed out that decision support processes and tools may be physically inaccessible (due to their physical location), technically inaccessible (require technical resources or skills that are not available) or conceptually inaccessible (due to being too diffi cult) [18] . Engaging with users on how the tool should be presented was meant to address technical and conceptual issues that could render the tool inaccessible to the intended users.
4 CONCLUSION Earlier in this paper it was noted that in order for sustainable development to be achieved, the principle of integration has to be incorporated into decision making at all levels, including natural resource utilisation decisions at community level. It was also noted that integration as an integral part of sustainable development requires a holistic perspective, which appreciates the nuances of emergent properties, complexity and interactions of different factors within a system [14] . It was additionally established that NEMA's [9] vision of sustainable development requires a 'whole systems' approach, which actively seeks the integration of the social, economic and environmental aspects in order to make relevant and executable decisions [12, 13] . In an effort to address this 'integration-goal' inherent in sustainable development, this study explored the contribution of primary stakeholders to the development of a natural resource management DST for use at community level. By getting community stakeholders to participate more actively in the decision-making process in a way that is informed by both scientifi c and local knowledge, the decisions around land-use and, therefore, also the management of natural resources can become more sustainable. This paper specifi cally looked at the efforts to bring together the local knowledge and experiences of stakeholders and scientifi c knowledge and praxis in order to develop a tool that incorporates the integrative aspect of sustainable development into community level natural resource management.
The stakeholder analysis applied in this study allowed for polyvocal interactions where stakeholders could freely, at different times and in different ways communicate their interests, concerns and ideas. These interactions have revealed important information, which will be integral to developing a tool that is both not only acceptable to the user (the community) but also in line with the goals and principles of sustainable development. Two types of information were obtained from the interactions. First, information regarding the tangible look and feel of the tool, for example, the attributes of the tool, what form it should ideally take and what it should be able to do. This information as sourced from within the community which has to use it, provides the community with an opportunity to own the tool and get a better understanding of how it works. Secondly, the stakeholder interactions revealed the context within which the tool would have to operate. For example, the interactions provided a good understanding of who has a direct role in making land-use decisions; determining constraints to integration within decision-making; identifying opportunities for integration; and generally mapping the contextual environment within which the tool has to exist and operate. This information is crucial for ensuring relevance of the tool and uptake of the 'integration' message of the tool.
While stakeholder analysis generated a wealth of valuable information, it was clear that a single tool would not be able to incorporate all the identifi ed features nor speak to all the contextual nuances. Researchers or facilitators of tool development, therefore, need to make an informed judgement in terms of which information to use and what the capabilities of a potential tool should be as it is not possible to develop a tool, which can do everything. It is clear, however, from this research that stakeholders can contribute to this by prioritising the features and are as such indispensable not only to the process but also to the promotion and uptake of sustainable development principles and goals into community level natural resource management.
